is incident on the waves at the Bragg or phase-matching angle (I)where A = 7.p,.ol,,./2sind _ . The signal beam is diffracted at angle (l) (Fig. 2.1 A solution to these four problems was found with two modifications: a non-collinear geometry, and quadrature detection.
A lens recrosses and retbcuses the signal and attenuated probe beams in plane C (Fig. 2. I.) . Assuming for simplicity unit magnification, the field at C 
; that is, the lens produces an image of the acoustic waves'.
No modulation at frequencies
Am and Am_ would be seen by a broad-area detector (width >> A ) placed at C. However, ifa series of slits (e.g.
a Ronchi ruling) parallel to the fringes with period A = 2D is placed on the surface of the detector (Fig. 2.2 ) the modulation is recovered as bright fringes pass alternately across transparent and opaque regions. We refer to this detection scheme as grating demodulation.
Taking advantage of the equal periodicities of the fringes and the Ronchi ruling, the time dependence of the detected power P(t) may be written
where F is a constant accounting for the number of fringes and the height of the beams, and a specifies the transverse location (phase) of the ruling with respect to an arbitrary origin ( Fig. 2.2) . After some manipulation one Thus by shifting the ruling transverse to the optical axis (changing a)
the phase of the modulation in the signal may be varied; this is" equivalent to smiling the phase of the local oscillator. This provides a convenient means tbr implementing dual-channel phase-sensitive detection with two phases of the LO differing by 90°, known as quadrature detection. If the converging signal and kO beams ( Fig. 1) are divided by a suitable beamsplitter so that two separate beam intersections are formed on two separate rulings and detectors, then by setting the relative transverse shill between the rulings to A/4 both quadrature components of the signal may be recovered simultaneously. That is, tbr channel P,(t) let a = 3l)/2 in Eq. 
